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comprising: 



1 . An integrated circuit layout, said integrated circuit layout 

i 
1 



a plurality of circuit modules; 

a first interconnect line layers said first interconnect line layer having a preferred 

horizontal direction of intierconnect lines; 
a second interconnect line lay ^r, said second interconnect line layer with having a 

preferred vertical direction of interconnect lines; and 
a third interconnect line layer, said third interconnect line layer having a first 

diagonal preferred direction of interconnect lines; 



1 0 wherein said plurality of interconneci : 



lines couple said plurality of circuit modules and at 



1 1 least one pair of parallel interconnec lines on one of said interconnect line layers are 



P 1 2 closer than line-to-via spacing using 

m 



gridless routing. 



2. The integrate|i circuit layout as claimed in claim 1, said integrated 
circuit layout further comprising: 

a fourth interconnect line la ^er, said fourth interconnect line layer having a second 
diagonal preferred direction of interconnect lines, said second diagonal 
preferred direction orth<)gonal to said first diagonal preferred direction. 
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1 3. Thh integrated circuit layout as claimed in claim 2 wherein said 

2 first diagonal preferred diipction is approximately forty-five degrees relative to said 

3 preferred horizontal direction and said second diagonal preferred direction is 

4 approximately negative forty-five degrees relative to said preferred horizontal direction. 
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4. The iiitegrated circuit layout as claimed in claim 1, said integrated 
circuit layout further compriang: 

a fourth interconnect line layer, said fourth interconnect line layer having a 
preferred horizontal direction of intercormect lines. 



5. The integrated circuit layout as claimed in claim 4, said integrated 
circuit layout further comprisirg: 
a fifth interconnect line 
diagonal preferred < 
preferred direction < 



layer, said fifth interconnect line layer having a second 
direction of interconnect lines, said second diagonal 
rthogonal to said first diagonal preferred direction. 



6. The inte; 
circuit layout further comprising 
a fourth interconnect lir 
diagonal preferred 



J grated circuit layout as claimed in claim 1, said integrated 



e layer, said fourth interconnect line layer having a second 
dprection of interconnect lines; 
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wherein said first diagonal preferred direction is approximately sixty degrees relative to 
said preferred horizontal direction a id said second diagonal preferred direction is 
approximately negative sixty degree s relative to said preferred horizontal direction. 



layer. 



7. The integrated 
circuit layout further comprising: 
a fourth interconnect line 
diagonal preferred direct 
wherein said first diagonal preferrec 
relative, to said preferred horizontal 
is approximately positive thirty 



circuit layout as claimed in claim 1, said integrated 



deg] ees 

4^ 



8. The integrated 
integrated circuit layout is formed tty 



said fourth interconnect line layer having a second 
on of interconnect lines; 

direction is approximately negative sixty degrees 
direction and said second diagonal preferred direction 
relative to said preferred horizontal direction. 



circuit layout as claimed in claim 1 wherein said 
compacting a gridded integrated circuit layout. 



9. The integra ed circuit layout as claimed in claim 1 wherein said 
pair of parallel interconnect lines nay be placed as close together as can be manufactured 
reliably. 
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10. The integrated! circuit ^^y^^^ claimed in claim 1 wherein vias 
couple interconnect lines on differentunterconnect line layers. 



11. A method of laying out an integrated circuit, said method 

comprising: 

placing a plurality of circuit mcjdules; 

routing a first interconnect line layer, said first interconnect line layer having a 

preferred horizontal direction of interconnect lines; , 
routing a second interconnect line layer, said second interconnect line layer with 

rection of interconnect lines; and 
ayer, said third interconnect line layer having a 
first diagonal preferred direc ion of interconnect lines; 
wherein said plurality of interconnect lir .es couple said plurality of circuit modules and at 
least one pair of parallel interconnect lines on one of said interconnect line layers are 
closer than line-to-via spacing using gric less routing. 



having a preferred vertical d 
routing a third interconnect line 



12. The method of la]dng out said integrated circuit layout as claimed 
in claim 11, said method further comprising: 

routing a fourth interconnect lim; layer, said fourth interconnect line layer having a 
second diagonal preferred di -ection of interconnect lines, said second diagonal 
preferred direction orthogonil to said first diagonal preferred direction. 
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13. The method of laying out said integrated circuit layout as claimed 
in claim 1 1 , said method wherein said first diagonal preferred direction is approximately 
forty- five degrees relative to said preferred horizontal direction and said second diagonal 



preferred direction is approximatelj 
horizontal direction. 



negative forty-five degrees relative to said preferred 
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14. 



The method o 



2 in claim 1 1 , said method further con prising: 



routing a fourth interconnect 
preferred horizontal direc 



laying out said integrated circuit layout as claimed 



line layer, said fourth interconnect line layer having a 
ion of interconnect lines. 



15. The method o^ laying out said integrated circuit layout as claimed 
in claim 14, said method further combrising: 
routing a fifth interconnect lir 
second diagonal preferred 
preferred direction orthog 



e layer, said fifth interconnect line layer having a 
direction of interconnect lines, said second diagonal 
)nal to said first diagonal preferred direction. 



16. The method o 
in claim 1 1, said method further con 
routing a fourth interconnect 
second diagonal preferrec 



laying out said integrated circuit layout as claimed 
prising: 

ine layer, said fourth interconnect line layer having a 
direction of interconnect lines; 
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wherein said first diagonal preferred direction is approximately sixty degrees relative to 
said preferred horizontal direction ana said second diagonal preferred direction is 
approximately negative sixty degrees ^lative to said preferred horizontal direction. 



17. The method of la 



in claim 1 1, said method further comprising: 



dng out said integrated circuit layout as claimed 



routing a fourth interconnect line 
second diagonal preferred dir 
wherein said first diagonal preferred dire 
relative to said preferred horizontal direc 



layer, said fourth interconnect line layer having a 
jction of interconnect lines; 
:tion is approximately negative sixty degrees 
ion and said second diagonal preferred direction 



is approximately positive thirty degrees r ;lative to said preferred horizontal direction. 



1 8 . The method of layihg 
in claim 1 1 wherein said integrated circui ; 
integrated circuit layout. 



out said integrated circuit layout as claimed 
layout is formed by compacting a gridded 



1 1 9. The method of laying out said integrated circuit layout as claimed 

2 in claim 1 1 wherein said pair of parallel irterconnect lines may be placed as close 

3 together as can be manufactured reliably. 
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20. The method of laying out said integrated circuit layout as claimed 
in claim 1 1 wherein vias couple interconnect lines on different interconnect line layers. 



21 . An integrated ci|rcuit, said integrated circuit layout comprising: 
a plurality of circuit modules; 

a first interconnect wiring layerl said first interconnect wiring layer having a 

plurality of parallel intercorkiect wires in horizontal direction; 
a second interconnect wiring layer, said second interconnect wiring layer having a 

plurality of parallel interconnect wires in vertical direction; and 
a third interconnect wiring layei said third interconnect wiring layer having a 
plurality of parallel interconjiect wires in a first diagonal direction; 
wherein said plurality of interconnect vkves couple said plurality of circuit modules and at 
least one pair of parallel interconnect wjres on one of said interconnect wiring layers are 
closer than line-to-via spacing. 



22. The integrated ciij:uit as claimed in claim 21, said integrated circuit 
further comprising: 

a fourth interconnect wiring layer, said fourth interconnect wiring layer having a 
plurality of parallel interconnect wires in a second diagonal direction, said 
second diagonal direction or:hogonal to said first diagonal direction. 
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23. The integrated circuit as claimed in claim 22 wherein said first 
diagonal direction is approximately foiw-five degrees relative to said horizontal direction 
and said second diagonal direction is approximately negative forty-five degrees relative to 
said horizontal direction. ■ 
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24. The integrated circu^ as claimed in claim 2 1 , said integrated circuit 
further comprising: 

a fourth interconnect wiring layer, sdid fourth interconnect wiring layer having a 



plurality of parallel interconnect 



mvQs in a horizontal direction. 



25. The integrated circuit as claimed in claim 24, said integrated circuit 
further comprising: 

a fifth interconnect wiring layer, said fifth interconnect wiring layer having a 
plurality of parallel interconnect wires in a second diagonal direction, said 
second diagonal direction orthogonal to said first diagonal direction. 



26. The integrated circuit qs claimed in claim 21, said integrated circuit 
further comprising: 

a fourth interconnect wiring layer, said 
plurality of parallel interconnect w 



fourth interconnect wiring layer having a 
ires in a second diagonal direction; 
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wherein said first diagonal direction is Approximately sixty degrees relative to said 
horizontal direction and said second diagonal direction is approximately negative sixty 



degrees relative to said horizontal direction. 



27. The integrated circu|t as claimed in claim 21, said integrated circuit 
further comprising: 

^aid fourth interconnect wiring layer having a 
wires in a second diagonal direction; 



a fourth interconnect wiring layer, s 
plurality of parallel interconnec 



wherein said first diagonal direction is appi oximately negative sixty degrees relative to 
said horizontal direction and said second diagonal direction is approximately positive 
thirty degrees relative to said horizontal direction. 



28. The integrated circuit as claimed in claim 21 wherein said 
integrated circuit is formed from a compaded integrated circuit layout created by 
compacting a gridded integrated circuit layout. 



29. The integrated circiiit 
interconnect wires may be placed as close 



as claimed in claim 21 wherein said parallel 
together as can be manufactured reliably. 
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30. The integrated circuit as claimed in claim 21 wherein vias couple 

I 

interconnect wires on different interconnect wiring layers. 



31. A method of \;onstructing an integrated circuit, said method 

comprising: 

creating a plurality of circuit ^nodules; 

creating a first interconnect wfiring layer, said first interconnect wiring layer 

el interconnect wires in a horizontal direction- 
wiring layer, said second interconnect wiring layer 
tl interconnect wires in a vertical direction; and 



having a plurality of paral 
creating a second interconnect 
having a plurality of paral 



having a plurality of paral 
wherein said plurality of interconnect 
least one pair of parallel interconnect 
closer than line-to-via spacing. 



creating a third interconnect wiring layer, said third interconnect wiring layer 



I j1 interconnect wires in a first diagonal direction; 
kvires couple said plurality of circuit modules and at 
wires on one of said interconnect wiring layers are 



4< 



32. The method of 
claim 31, said method further compri s 
creating a fourth interconnect 



constructing said integrated circuit as claimed in 
ing: 

wiring layer, said fourth interconnect wiring layer 
having a plurality of para lei interconnect wires in a second diagonal direction, 
said second diagonal direction orthogonal to said first diagonal direction. 
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33. The method of Constructing said integrated circuit as claimed in 
claim 31, said method wherein said first diagonal direction is approximately forty-five 
degrees relative to said horizontal direction and said second diagonal direction is 
approximately negative forty-five degrees relative to said horizontal direction. 



34. The method of 



constructing said integrated circuit as claimed in 



claim 31, said method further comprising: 



creating a fourth interconnect 



wiring layer, said fourth interconnect v^ring layer 



having a plurality of parallel intercormect wires in a horizontal direction. 



35. The method of constructing said integrated circuit as claimed in 



claim 34, said method further comprising: 

" creating a fifth interconnect firing layer, said fifth interconnect wiring layer 

/ 

having a plurality of parallel interconnect wires in a second diagonal direction, 
said second diagonal direction orthogonal to said first diagonal direction. 

I 
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36. The metho^d of constructing said integrated circuit as claimed in 
claim 31, said method further comprising: 



creating a fourth interconnect wiring layer, said fourth interconnect wiring layer 
having a plurality of|)arallel intercormect wires in a second diagonal direction; 
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wherein said first diagonal directiW is approximately sixty degrees relative to said 
horizontal direction and said secoroi diagonal direction is approximately negative sixty 
degrees relative to said horizontal direction. 



37. The method of constructing said integrated circuit as claimed in 
claim 3 1 , said method further comp ising: 

creating a fourth interconnect wiring layer, said fourth interconnect wiring layer 
having a plurality of parallel intercormect wires in a second diagonal direction; 
wherein said first diagonal direction is approximately negative sixty degrees relative to 
said horizontal direction and said second diagonal direction is approximately positive 
thirty degrees relative to said horizontal direction. 




38. The method ©f constructing integrated circuit as claimed in claim 
3 1 wherein said integrated circuit is manufactured from a compacted integrated circuit 
layout created by compacting a gridded integrated circuit layout. 



39. The method bf constructing said integrated circuit as claimed in 
claim 3 1 wherein parallel intercom ect wires on specific interconnect wiring layer may be 
placed as close together as can be r lanufactured reliably. 
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40. The method Jtf constructing said integrated circuit as claimed in 
claim 31 wherein vias couple interconnect wires on different interconnect wiring layers. 



41. A method of c: 
circuit layout, said method comprising 
creating a group of horizonta 
sorted by relative vertical 



•eating a compacted non Manhattan integrated 



interconnect lines and diagonal interconnect lines 
position; 



vertically compacting said group of horizontal interconnect lines and diagonal 

interconnect lines sorted tty relative vertical position; 
creating a group of vertical interconnect lines and diagonal interconnect lines 
sorted by relative horizontal position; and 

group of vertical interconnect lines and diagonal 
Dy relative horizontal position. 



horizontally compacting said 
interconnect lines sorted 



42. The method df claim 41 wherein creating said group of horizontal 
interconnect lines and diagonal interconnect lines sorted by relative vertical position 
comprises creating more than one subgroups of horizontal or diagonal intercormect lines 
that are independent. 
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1 43 . The method \>f claim 

2 first subgroup may be related to a diagonal 
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44. The method 
intercomiect lines and diagonal intertonnect 
comprises creating more than one 
interconnect lines that are independdnt. 



42 wherein a vertical interconnect line in a 
interconnect line in a second subgroup. 



of claim 41 wherein creating said group of vertical 
lines sorted by relative horizontal position 
siibgroups of vertical interconnect lines or diagonal 



-IV 



45. The method of claim 44 wherein a horizontal interconnect line in a 
first subgroup may be related to a d agonal interconnect line in a second subgroup. 



46. The method of claim 41 wherein said diagonal interconnect lines 
comprise 45° angle interconnect Unes. 



47. The methoc 



of claim 41 wherein said diagonal interconnect lines 



2 comprise minus 45° angle interconnect lines. 
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48. The method of claim 41 wherein creating a group of horizontal and 
diagonal interconnect lines sorted by relative vertical position comprises creating a graph 
of horizontal and diagonal inteitonnect lines arranged by relative vertical position. 



1 49. The methdd of claim 41 wherein said diagonal interconnect lines 

2 comprise 60° angle interconnect lines. 



1 50. The method of claim 41 wherein said steps of compacting 

2 comprise routing interconnect lines around obstacles. 
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51. 



A method of laying out an integrated circuit, said method comprising: 
routing a first layer with a hjorizontal layer using a first defined wiring pitch; 
routing a second layer with a vertical layer using said first defined wiring pitch; 
routing a third layer with a first diagonal layer using said second defined wiring 
pitch; 

routing a fourth layer with a second diagonal layer using said second defined 
vvdring pitch; and 

creating a first via at a first location where interconnect lines from at least three 
layers intersect. 
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1 52. The method of claim 5 1 wherein said first diagonal layer comprises 

2 interconnect lines at approximately 45 degrees. 
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of claim 531 



53. The method 6f claim 53 1 wherein said first fist defined wiring 
pitch equals said second defined wikng pitch. 



54. The method ojf claim 
creating a second via at a secbnd 
two layers intersect and 
third layer to said second 



aiding 



via. 



51 further comprising: 
location where interconnect lines from at least 
a zag to couple an interconnect line from a 



in 



55. A method of laying out an integrated circuit, said method 

comprising: 

routing a first layer with a horizontal layer using a first defined wiring pitch; 
routing a second layer with a vertical layer using said first defined wiring pitch; 
routing a third layer with a fi -st diagonal layer using said second defined wiring 
pitch; 

routing a fourth layer with a second diagonal layer using said second defined 
wiring pitch; and 
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creating a first via a\ a first location where interconnect lines firom two layers 
intersect and addi^ig a zag to couple an interconnect line from a third layer to 
said second via. 



1 56. The method of claim 55 wherein said first diagonal layer comprises 

2 interconnect lines at approximatel)\45 degrees. 



1 57. The method of claim 55 wherein said first fist defined wiring pitch 

2 equals said second defined wiring pitcl 
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58. The method of claim 55 further comprising: 
creating a second via at a second Ipcation where interconnect lines from at least 
three layers intersect. 



1^ N. 59. A mkhod of simulating Euclidean wiring, said method comprising: 
determining a preferred wiring angle for a metal layer; 

3 determining a ratio omn interconnect line length along a first direction to a 

4 diagonal interconnect line length along a second direction that is 

5 approximately 45 degrees from said first direction to create a simulated 

6 interconnect line along said preferred wiring angle; and 

DHJ "62" SPLX.P0006 
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routing said n^tal layer using said preferred wiring angle. 

60. Tha method of claim 59 wherein said first direction is horizontal 
and said second direction ia 45 degrees. 

6 1 . The method of according to claim 59 further comprising: 
routing a first interconnect line along said preferred wiring angle by connecting 

alternating pairs of am interconnect line length along said first direction and a 
diagonal interconnectuine length along said second direction. 

62. A method oflsimulating Euclidean wiring, said method comprising: 
determining a preferred wiring angle for a metal layer; 

determining a ratio of a first interconnect line length along a first direction to a 
second interconnect line length along a second direction that is approximately 
90 degrees from said first cmrection to create a simulated interconnect line 
along said preferred wiring angle; and 

routing said metal layer using smd preferred wiring angle. 
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63. TheVnethod of claim 62 wherein said first direction is horizontal 
and said second direction is Vertical. 



64. T^c method of according to claim 62 further comprising: 
routing a first interconnect line along said preferred wiring angle by connecting 
alternating pears of an interconnect line length along said first direction and an 
orthogonal interconnect line length along said second direction. 
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65. An Integrated circuit layout, said integrated circuit layout 

comprising: 

a plurality of circuit! modules; 

ne layer, said first interconnect line layer having a preferred 
on of interconnect lines; 



a first interconnect 
horizontal direct 



a second interconnect line layer, said second interconnect line layer with having a 
preferred vertical 



direction of interconnect lines; and 
a third interconnect line layer, said third interconnect line layer having a first 
arbitrary diagonallpreferred direction; 

10 wherein interconnect lines onisaid third interconnect line layer comprise a plurality of 

1 1 alternating interconnect line subsegments wherein a first subsegment is horizontal and a 

12 second subsegment is approximately 45 degrees diagonal to said first subsegment. 
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66. THe integrated circuit layout as claimed in claim 65, said integrated 
circuit layout further comjprising: 

a fourth interconnect line layer, said fourth interconnect line layer having a second 
diagonal prefenred direction, said second diagonal preferred direction 
orthogonal to skid first diagonal preferred direction wherein interconnect lines 
on said fourth imterconnect line layer comprise a plurality of alternating 
interconnect lini subsegments. 




67. Tile integrated circuit layout as claimed in claim 66 wherein said 
first diagonal preferred direction is approximately forty-five degrees relative to said 
preferred horizontal directibn and said second diagonal preferred direction is 
approximately negative fortV-five degrees relative to said preferred horizontal direction. 



\f 2- — 7circuit layout further comprising: 
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68. The integratecwcircuit layout as claimed in claim 66, said integrated 



a fifth interconnect line layer, said fifth interconnect line layer having a second 
diagonal preferred direction, said second diagonal preferred direction 
orthogonal to said first diagonal preferred direction wherein interconnect lines 
on said fifth interconnect line l^er comprise a plurality of alternating 
interconnect line subsegments. 
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65. A method of laying out an integrated circuit, said method 

comprising: 

placing a i^lurality of circuit modules; 
routing a fi^t interconnect line layer, said first interconnect line layer having a 

preferred horizontal direction of interconnect lines; 
routing a second interconnect line layer, said second interconnect line layer with 

having a preferred vertical direction of interconnect lines; and 
routing a thirdl interconnect line layer, said third interconnect line layer having a 
first preferred diagonal direction; 
wherein interconnect Imes on said third interconnect line layer comprise a plurality of 
altemating interconneci line subsegments wherein a first subsegment is horizontal and a 
second subsegment is approximately 45 degrees diagonal to said first subsegment 



1 70. Th^ method of laying out said integrated circuit layout as claimed 

2 in claim 69, said method ^rther comprising: 

3 routing a fourth intbrconnect line layer, said fourth interconnect line layer having a 

4 second diagonaj preferred direction, said second diagonal preferred direction 

5 orthogonal to satd first diagonal preferred direction wherein interconnect Hnes 

6 on said fourth imercormect line layer comprise a plurality of altemating 

7 interconnect line Bubsegments. 




71 . The method of laying out said integrated circuit layout as claimed 
in claim 69, said method wherein said first diagonal preferred direction is approximately 
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3 forty-five degrees relative to said preferred horizontal direction and said second diagonal 

4 preferred direction Is approximately negative forty-five degrees relative to said preferred 

5 horizontal directionA 
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